On the cytomechanics and fluid dynamics of growth cone motility.
Following a brief review of the controversy concerning the physical mechanism of growth cone advance, we present cytomechanical data to support a version of the classic model of growth cone motility. In this model, the growth cone is pulled forward by filopodial tension. Observations of growth cone behavior and axonal guidance suggest that this model should include fluid flow mechanisms as well as the original solid, elastic mechanism. Recent data are reviewed on the similarity of the fluid behavior of cytoplasm and of suspensions of cytoskeletal filaments. The thixotropic behavior of cytoplasm is used to develop a model for lamellipodial protrusion caused by filopodial tension.